Nucleic acid unwinding by hepatitis C virus and bacteriophage t7 helicases is sensitive to base pair stability.
Helicases are motor enzymes that convert the chemical energy of NTP hydrolysis into mechanical force for motion and nucleic acid strand separation. Within the cell, helicases process a range of nucleic acid sequences. It is not known whether this composite rate of moving and opening the strands of nucleic acids depends on the base sequence. Our presteady state kinetic studies of helicases from two classes, the ring-shaped T7 helicase and two forms of non-ring-shaped hepatitis C virus (HCV) helicase, show that both the unwinding rate and processivity depend on the sequence and decrease as the nucleic acid stability increases. The DNA unwinding activity of T7 helicase and the RNA unwinding activity of HCV helicases decrease steeply with increasing base pair stability. On the other hand, the DNA unwinding activity of HCV helicases is less sensitive to base pair stability. These results predict that helicases will fall into a spectrum of modest to high sensitivity to base pair stability depending on their biological role in the cell. Modeling of the dependence provided the degree of the active involvement of helicase in base pair destabilization during the unwinding process and distinguished between passive and active mechanisms of unwinding.